BEDROCK GEOLOGY OF EASTERN CONNECTICUT
by
Richard Goldsmith and H. R. Dixon
Eastern Connecticut is underlain by metasedimentary, metavolcanic
and plutonic rocks of Precambrian (?) and early to middle Paleozoic age.
Metamorphism of the rocks is medium to high grade over most of the area
and structural relationships are complex. The Taconic (?), Acadian,
and Alleghenian orogenies have affected the area to a greater or lesser
extent.
The age of the rocks is known in only a general way; fossils are
lacking. The following section on lithologies will start with the
better known rock units. The youngest rocks are dikes of Westerly
Granite, which, with the Narragansett Pier Granite in Rhode Island,
cut fossiliferous rocks of Late Pennsylvanian age in Rhode Island.
Westerly Granite is post-tectonic and clearly is younger than the
metamorphic rock it cuts. Radiometric dating indicates the Westerly
is Permian or Late Pennsylvanian in age (Quinn and others, 1957;
Pinson, 1961). Some pegmatites near Middletown near the western edge
of eastern Connecticut are of similar radiometric age. The dikes
and pegmatites establish a plutonic-thermal metamorphic event in
eastern Connecticut in Permian or Late Pennsylvanian time. K/Ar
radiometric dates on biotite from the metamorphic rocks cluster
around 250 m.y. (Zartman and others, 1965) and provide further
evidence of a metamorphic event at that time. For further discussion
of pegmatites in the Middletown district see Trip F-6.
The only age that can be definitely assigned to the metamorphic
rocks is pre-Permian or pre-Pennsylvanian. Most rock units, however,
are pre-Pennsylvanian, for the Pennsylvanian rocks of the Narragansett
Basin rest unconformably on granitic gneisses and other rocks of the
"Rhode Island Batholith," which extends into Connecticut along its
eastern and southern edge. Furthermore, units along the western
edge of eastern Connecticut can be almost directly correlated with
the better known Paleozoic sequence of New Hampshire (see table 1).
The Bolton Group of Rodgers and others (1959), with some interrup
tions, can be traced into the Clough, Fitch, and Littleton Formations
of Silurian and Devonian age. The Brimfield Schist and Middletown
Gneiss,which lie unconformably beneath the Bolton Group, are similar
to and can be traced into the Partridge Formation and Ammonoosuc
Volcanics of Middle Ordovician age (table 1). Superposition and
tenuous correlations suggest that older units -- the Monson Gneiss,
New London Gneiss, Mamacoke Formation, and Plainfield Formation -may be of Ordovician to Cambrian age, though some may be as old as
Precambrian.
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Figure 1. Tectonic map of eastern Connecticut showing the major
structural features. The trace of the axial surface of the recumbent
syncline is shown by a dashed line; ticks are on the overturned limb.

In the eastern part of eastern Connecticut, the youngest meta
sedimentary rock is Scotland Schist, which is similar to, and may
be correlative with the Littleton Formation of Late Silurian(?) and
Early Devonian age. Radiometric ages determined by Zartman and
others (1965), however, suggest a pre-Silurian age for the Scotland
Schist.
The Hebron Formation is older than the Scotland Schist and
younger than the Tatnic Hill Formation, which forms the upper part of
the Putnam Group (Dixon, 1964), or the Putnam Gneiss of Gregory ( in
Rice and Gregory, 1906). A quartzite, which locally separates the
Scotland Schist from the Hebron Formation, may be equivalent to the
Lower Silurian Clough Formation at the base of the Bolton Group.
On this basis the Hebron is pre-Silurian and probably Middle to
Upper Ordovician. The Hebron may, however, correlate with the
generally similar Fitch Formation; in which case it would be Middle
Silurian in age (table 1).
The Tatnic Hill Formation is tentatively dated as Middle (?)
Ordovician or older by correlation with the Brimfield Schist in the
western part of eastern Connecticut. Current mapping has confirmed
Percival's observation (1842, p. 289) that the Tatnic Hill Formation
is continuous to the southwest with the Brimfield Schist, the two
"inclosing" the Hebron. The Quinebaug Formation, which forms the
lower unit of the Putnam Group, is in a stratigraphic position
similar to that of the Middletown and Monson Gneisses. Although none
of these formations are lithologically identical, all are hornblendebiotite and biotite-quartz-plagioclase gneisses of volcanic origin.
The Quinebaug is, therefore, also tentatively dated as Middle (?)
Ordovician or older (table 1).
The plutonic rocks of the area that are older than the Westerly
Granite are gneissic and late tectonic, syntectonic, or pretectonic.
The Canterbury Gneiss and Eastford Gneiss may correlate with syn
tectonic granites of the New Hampshire Plutonic Series, which were
emplaced during the Acadian orogeny. The whole-rock Rb/Sr radiometric age of the Canterbury Gneiss determined by Zartman and others
(1965), however, suggests a pretectonic origin (table 1). A Devoni
an age is indicated for the Glastonbury Gneiss by recent radiometric
work (Brookins and Hurley, 1965). The Sterling Plutonic Group is
considered to be of Devonian age in Rhode Island (Quinn and others,
1957), but preliminary radiometric ages for contiguous granitic
gneisses in southern Connecticut suggest a Cambrian or older age.
Some of the Sterling gneisses may represent older granites which
were metamorphosed, remobilized, or mixed with younger granites in
Acadian time. The granitic gneisses seem to have been emplaced at
fairly deep levels in the crust, for they are associated with mig
matites and are intimately intermingled with and grade into some
associated metasedimentary and metavolcanic gneisses.
Sterling
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gneisses have not been found stratigraphically above the Quinebaug
Formation and Monson Gneiss. The general but not strict concordancy
of the Sterling suggests a high confining stress during emplacement.
The granitic gneisses increase in volume eastward into Rhode Island
at the expense of the metasedimentary and metavolcanic rocks.
Gabbro bodies are among the youngest of the major rock units.
The gabbro at Lebanon is younger than the Scotland Schist, and the
Preston Gabbro is younger than the regional metamorphism (Sclar,
1958) but older than the thrust faulting and cataclasis.
Most of eastern Connecticut is in the sillimanite grade of
metamorphism. Two north-south belts, however, have middle-grade
metamorphism; one belt includes the Scotland Schist and Canterbury
Gneiss, and the other belt includes the Bolton Group and some of
the adjacent Brimfield Schist. Most of the southern part of eastern
Connecticut and a belt of Brimfield Schist in the north-central part
of the area are in the sillimanite-potassium feldspar grade. A
small area within the Tatnic Hill Formation, from the Honey Hill
fault north, is also of high metamorphic grade; locally, as in an
area southeast of Norwich (Snyder, 1961), the rocks are in the
granulite facies. Subsequent to regional metamorphism rocks in
the vicinity of thrust faults were cataclastically deformed and
converted to mortar gneiss, mylonite gneiss, mylonite, and blastomy lonite.
Because the regional metamorphism affected rocks as young as
Early Devonian, the main period of metamorphism and probably of
granite intrusion was post-Early Devonian and may have been associat
ed with the Acadian orogeny. Post-Pennsylvanian metamorphism has
been recognized only in radiometric age work. Cataclastic deforma
tion occurred after regional metamorphism, and its late stages may
have been post-Pennsylvanian.
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The disposition of map units on the geologic map of eastern
Connecticut (Goldsmith, 1963) reflects a complex structural pattern.
The western series of north-trending folds -- including the Galstonbury anticline, Great Hill syncline, Monson anticline and possibly
the Killingworth dome (Lundgren, 1963, Peper, 1966)-- are a con
tinuation and possibly the termination of the Bronson Hill anti
clinorium of New Hampshire (Billings, 1956), an elongate series of
gneiss domes. South of the Honey Hill fault (Lundgren and others,
1958), the gneiss domes bend eastward; because of northward tilting
of the coastal area here, the domes are exposed in cross section.
Although some gneiss domes may have risen because of differences
in gravity between light rocks of the core and heavier rocks
mantling the dome, it is apparent from the geologic map pattern
that some of the domes involve recumbent fold structures of
considerable magnitude. These domes apparently represent the

crests or axial areas of folded folds; this is true of the Selden
Neck dome (Lundgren, 1963), and the Killingworth and Lyme domes
(Lundgren, 1967) are certainly not simple domaI structures.
Eastern Connecticut also appears to be the southern terminus
of the Merrimack synclinorium (Billings, 1956), a structural and
stratigraphic trough that extends through central Maine and New
Hampshire into Connecticut. The internal structure of the Merrimack
synclinorium in Connecticut is interpreted as a refolded syncline.
North of the Honey Hill fault the syncline is isoclinally folded
from west to east; the Chester syncline (Lundgren, 1963) west and
south of the Honey Hill fault would essentially be the hinge of
the refold, and the Selden Neck dome (Lundgren, 1966) would repre
sent the axial surface. The Chester syncline and its eastward
extension south of the fault, the Hunts Brook syncline (Goldsmith,
1961), would thus appear to be the southern keel of the Merrimack
synclinorium. The Killingworth dome is not yet mapped or well
understood, but it must involve comparable refolding of folds
west of the Chester-Hunts Brook syncline (i.e., the Monson anti
cline and probably the southern extension of the Great Hill syn
cline) . The folded fold system also probably extends northward
underground, and if an east-west vertical section were cut through
the Willimantic dome, it possibly would look similar to the surface
pattern of the rocks south of the Honey Hill fault. For further dis
cussion of the refolded syncline hypothesis and its stratigraphic
implications, see Trip F-4.
The trace of the axial surface of the recumbent syncline follows a
sinuous course from Long Island Sound north to the Massachusetts state
line. Rocks north and west of this line (and east of the axial surface
of the Monson anticline) are interpreted to be overturned. Features in
terpreted as primary bedding structures in the Brimfield Schist across
northern Connecticut would indicate, however, that these rocks are not
overturned but are right side up. The Eastford fault of possible major
displacement has been mapped in the northern part of the area, and the
suggestion made that it may separate the overturned fold sequence from
the right side up sequence of Brimfield Schist. By this interpretation,
most of the Brimfield would be younger than, rather than correlative with,
the Tatnic Hill Formation. For a more detailed review of the evidence
favoring this interpretation see Trip F-5.
One of the most obvious structural features in eastern
Connecticut is the Honey Hill fault and its northward extension,
the Lake Char fault (Dixon, 1965; 1968). The Honey Hill fault,
a low-angle thrust fault of regional extent, can be traced from
the greatly thinned rocks of the Chester syncline eastward to the
Preston Gabbro (Sclar, 1958); the fault bends around the gabbro
and can be traced northward into Massachusetts. West and north
of the gabbro, the fault splits into two branches, one going
beneath the gabbro and the other above it. Rocks adjacent to
the fault are crushed; zones of mylonite and blastomyIonite are

separated by wider zones of less thoroughly crushed rock. The
zone of cataclasis varies in thickness; it is considerably thicker
in the upper plate than in the lower plate of the fault. Cata
clasis probably started during a late stage of regional metamorphism,
when temperatures were low and the rocks more brittle than they had
been under sillimanite grade metamorphism but pressures were still
high. Lineations along the fault plunge northwest, and indications
are that movement was from northwest to southeast. Some features
show a conflicting sense of movement but they are interpreted as
having formed at different stages of movement. Movement in the
fault zone must have persisted over a long period of time. Local
areas of coarse fault breccia, in which breccia fragments are
mylonite, are suggestive of considerably lower pressures than must
have prevailed during the major movement and cataclasis. For a more
detailed treatment of the geology of the Honey Hill fault, see Trip F-
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